Effects of lysosomotropic agents on lipogenesis.
Chloroquine, quinine, and NH4Cl are lysosomotropic agents which inhibit lysosomal function, apparently by raising the intralysosomal pH. We found that preincubation of cultured human skin fibroblasts with these lysosomotropic agents under serum-free conditions induced about a 10-fold stimulation of lipogenesis. A similar stimulatory effect on the incorporation of 3H2O, [14C]acetate, [14C]pyruvate, [14C]palmitate, and [14C]choline into cellular lipids was observed. The effect was both time and dose dependent, and was reversible. The concentrations of chloroquine, quinine, and NH4Cl resulting in half-maximal stimulation were about 3 microM, 30 microM, and 9 mM, respectively. At these concentrations, stimulation of lipogenesis correlated with impairment of lysosomal function. At a concentration of 10 microM chloroquine, the half-time for maximal stimulation was about 4 h. Most of the [14C]acetate was incorporated into phosphatidylcholine and other cellular lipids; less than 10% was found in cholesterol and cholesterol ester. Nevertheless, incorporation of [14C]acetate into cholesterol showed a chloroquine-induced stimulation parallel to that observed for phospholipids, suggesting that stimulation of both lipogenesis and cholesterogenesis occurred. The stimulatory effect of lysosomotropic agents on lipogenesis appeared to depend on active synthesis of cellular proteins. In the presence of cycloheximide, an inhibitor of protein synthesis; the stimulation was completely abolished.